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flfflSSSI444lC?Tt)h4«>«)r'*4, Sfr#re&-i 
[B#9 i 4 ) iSt4<P¥fc)&&# i 0-3 0 0 a mo>& 

[mm 1 5 ] a*f 8 - 1 4w^rn^-3S^i2$s(D 

10 ft. 

r. 

S(H&, #ffcH4, ;Ntt1flM*&£d*<&fcM 

20 4tr*c4*aA/ctt*. 

[M#«i 8] BSiaSI^*^^*nSiaafeiS:^fa 
[ii*3g! 9 ) H£nftiB®iM^*^£^ 1 am- 

[MMI2 0] H£»tM«. *»*»lttl*&aWffl 

7-i 9 0^m^Wi^i2$S 

mm.2 i j ig*^ i ? -2 ooi>rna>-flt<:i2$s 

30 [lg*Jg2 2] -f»a«fl»-f»t>*?H2»*4 

.wis. 
r. 

r. 

«Ht, »Sti<4, *IS4StRS«4*^<44^ 
50 T?ii&V>;'Mg«:ISiSL,. 
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0. 

iS-C*&. S**«2 3 Sfct£2 4 Kl2e#»m 
[i§*3»2 6] ^ie<D?oX7D-K5fci»iS^>^ 

HHWDNaeWLgftio . o o i - o . in mv 

[ig*«2 7] »lllS©^PA7D-«?Sjft©ffl«<0* 
*55LS**0. 00 I ~0. ljjmr&D, ^2I?®J»D 

a-^sliioj*«<t>spJ«ia*iO. 0 5 - 1 nra? 

[»*3ir2 8 ] saaawskD^^affi* 5 1 0 -3 0 0 n m 

0NVieMlj£4vCtt*. Hl*Jf2 3~2 7©<,»rn 

iatturc**. is*3f 2 3-2 8 «x»rn*»-»i(«:fin 

[g*JS3 0 ) il*3f 2 3 -2 90X>rtVfi>-*BtC&M 

[ 0 0 0 1 ] 

[ 0 0 0 2 ] ffjggj 

[ o 003] </ > > ? HB$ioc(sffis w > f a 
[ooo4] ami*. &ttK&*<Tff£ttfej: 



(3) 4*8120 0 2- 19426 3 

4 

It. filfl*$»a4i*tttl*ffl«&£4#KjRa£f* 
It. JBi&<D«!i. tt&. ®m>®&. 

*$ttti>imv*> o , c fta t* < 

[ o o 0 5] 4 > j»ajmao!;«2tc* ?Tit. $84 # 
fetts^js-cssi/fcSitc. aaa«:tT->re^tt-f 

10-2878 3 6^'iilR'Cit, fc-#>79 » *Kfif 

d*l*&4-r£^:>^:>* ? ©sesames $ 

4TCt>£. 

[0 00 6] *|M!a«)SB*E *) C«, 

20 aSJSB8**wfc«f4»»iS«:»iKfi*Stt. *ft3S* 
[ 0 0 0 7 ] 

31-c * £ 4 «tiso jsft&fc. *^Ht*>*>*4aiH.«: < 

30 4><Z)'C*>*<, 

[0008] ftf^r, ttU$«tt(cflift, 
4*j*>»appa«4KSftfcHff. t^ite 

[0009] -ett:, *»wos-®s«i«£j:*»«p, n 

tta^iSBSt/. lxH?e«:^aA-7D-igiaji«:ilL/, 
^*j8Ml/A;»*fcltaiS*j8MUJa*-??cjR%8^ 
40 »SSS4l/rBl|3«'4C4*^r«t*t>©T-**. 
[ 0 0 1 0 ] #£f?3<DS|-®8i1Itc.J:*tl*. S(H<MM9 

JSijiKftl/, S^SjaU^^-7^^g|^S^4(./ 

r@fDrr.se 4 s^r-^o, cc-c. si©?ba7 
to [ooii] *^o0=««#<cj:nit. 8f«<c*^ 



5 

o#&it, mw^iM^^ftstf-cmsf^ftflK^ 

4l^H«**C4*3A/C&0 1 CCT, MlJgO* 

p * y a ~W£^8M®¥*&®& . sr 2 * p a 
[ 0 0 12] 

*i>-Mtf-. *>ysA*fiD -CjBd 

[ 0 0 13] bj jjfrg 20 

1 0 0 i 4 3 *&flKfc^c, rjgjfSjgj tit. 

r. ^*jaiaT4.«»4giai/^^4tc^4^ 

A^n-j 4«. Mii^M'T, 30 

[o o 1 5 ] *%mtc.*^cmmk%&.mte. &<h- 

8. ?»W&MWf*>M>. »*HWfl>*(**l4 
[0 0 16] *JW!K*-»-C % &l^roE<P<>®£fBl» 

[0017] * gang>g-g)«ttfe: fa aaaa 



4*B32 0 0 2- 1 94 26 3 
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^sssassr^ox^p-MiSifttcwc. m^fljibfc 

[0 0 1 8] *^<0»-©^k**t\ £p*7P 

^gLr^aiS^^nr^c^, 1 n 1 u rutiJ&tf) 
Jffl'CAO, »Sl/<lt0. 0 1-1 #iin8ft©SHr' 
C©ilMtJBl-t:«tt««:?T5C4JCJ:0. ®f4 
i 0—3 0 0 n m9&<D«B. u < 
i*. 1 0-2 0 0 n ing^©«HKlS9ESn3tiB64»» 
«ttfl6C4#T'»4o ?oA7P-Uaaft*tf5B* 

[ o oi9] xsmvm-vmmtcte^x , «m^sus 

**fc»W*«:. ^^cfc0^fcfejS64^iiaRg < t4*> 
tc. P5«*P^7P-g^S«iWi/ciJ:^o Ri&c, 

*»ai/fcift*:. «&&Klcfc0Srfc<fiaW^ftllFJg44*> 

[ 0 0 2 0 ] *JWO»-©«RK«t «iH49ftS«>tl 

i «r*Ufct>^C*4o C^ftgtc 
J: 2 ^ & itt4»fiUR?KVEA * > ^ 1 4 

&&m9*ftto&l3mKiS!3EZtiZ. Ate, SSSS9tc 

i&o. j^mai o*aosaii i(iitf»6n^ sags 

W WIS J: 0*8C'jRMtt-7-7 I* > 

iiO. 4tc^:->r, tm&m&tti>tc 

twc*n«, ^aoiin^tKfftit. «si nelson 

[0021] ^^g^z to j: yaHgaitefeito tf 4M 

[0022] *^OSr©SR«^<t:nt^ 3 1 «K> 9 



7 

£St»&*«aSS C©9wUfc?ft#IJS2&© 

J: 9'l«3l,'gSa&*£^^«^£^Or$tii3 
ft. *<DalgRKt*<-^SkD¥^f2i»7:#<.^4 

[0023] *^^rc«titc 0 1 m> t> 
az?a - m*<oim<D¥*r}iim!>m 2 r©* n * 7 

a-!^ffi©¥^LSIJ:9fc.f>3t**>©-C-6*. C©fc 

«>. 8m&&m.i&fim i®<oi>az?u -mtMic w 3 
«tt£ft*99OTttK^B9Ba*n&. e©*** 

«Ci*<e©ja@©¥*S?lS<fc 9 * * t 'Bft&faHB o , -c- 
<DSSK©¥^?LS * 9 *3 <, »B&t&+ £3triftPBfc 3 

n*. c©^j*ra©3ss4*Mteft-c<&*. 

[0024] *^©s=teJ:ixs=©asti«<:* ->r, 

>n^7G ~BB9©BB©¥JWlSt*. BBT *Hf4 

©iStlt*. » 1 &© * B X 7 D -£BiB©i£e©¥*Wl 
B*J . B2BK)?Da7b -Bjt9©Blg©¥$?ia J: 

BB9©BB©¥$7iai*. 0. 0 5-lnmS(*©« 
a. »*L/<«. 0. 2-1 nmK£©*IBr*9. ^ 
2^©?P^7n-lSi*ii©?SBJ|g©¥fc)?LSii. 0- 0 

o i . i ix t&w&)Gm, «f*c< 1*0 . o 1 - 

0. 1 ii m8«©«Ht?*4 0 C©<fc$v?»J^&5H'T 
« 1 f?fe J: OIH 2K© Jowb ~BB9*fr* C i cc 
J: 9 . mW**&&» 1 0-300 w m£ft©BS. 
«f * 1/ < It , 1 0-2 0 0 «i mBttOBB CCPB3 4ifc 
HM7>R«*»*C 4^*4. *&B©*H©£B 
I*. BlWD*u*7P- fl&9©£B©¥$ft S#> . 

mw>i>vx?e -g*SB©wlg©¥*»?LSJ: 9*3 
-5*9, *£W©SI£©!H§I*. *^ 
o>B=«>BW<:4*»&B m©>o^?a -BUM** 
218© >Pa7 o-lgasSiJWSKJDt <>©-C*4. 
J: VC, *£9i©*Z©SaiC teW*JHlS4W2S© 

* a a 7 a ~BB9©BB©¥*fl.Sc*. *»*©»- 
©SMlr-IftiflUfclF2«:£* I K©?oa7 a-KjSjg 
©BB©¥4^S©SMi£B*J'C;fevCJ:i'. #£<$© 
SZ4*J:tf»S©a&Btc4si»T:, 01 IS 4s J: OS* 2 IS© 

[0025] *£ifl©®-©fli©*. (93 , 04 4s J: IX 

@5fc:j:^'cg!W"r&. B3©±B©«fiit»if8©* 

PX7P-gi!§sgig2 1 tSffcC'C**. C©4sS 
2lKJ:4ai4:. Bffi&2 Z&Z®M&mm*Ztj#> 
f 3 4 K J: -C £ AO 2 4* ^itM; W 7* 2 5 © SIS 2 
9ft£«A3ft£. m>X. 04 <Hg l ©SlSSaas© 
t£*B> JCSTSO, SM^SaS?fi«Sefl2 6©^fSj«C 



(5> 1M2 0 0 2- 1 9 4 263 

Save, 3&2 9©&®Ktllfr3ft£. 2zg2 9©f*3B 

ltBESnrt»4fc», BM9tWJbiBB2 9t:fttt 
S*|gK*BESh4. *fc. £®2 9«:3RitC!ift4gg 
WafeKBl*. fttcBBBeffefrl*. mm>ir-t&!8, 
£BB©Sis* Ofcttlhf*. «B2 9©¥iS*lg* 9 
*S<,«aWtt-f 2 7 fcJ:tf 2 8 b&tsmt&MiZ 9&9 
91/. BBC] 3 0*99*93 I tCBj*!>64l&. *© 
it. C©*tt*B3 l**B3<PflB<e>iit'B2ft®» 
aa^a-^S^g4 i©H?e?g4 2K:s^fti <> @ 

itfetC, ^|7t<>73 2<Cj:-r®?|3n4. K5I3 
fifcBlt. BB'<47'3 3tB9, E^*>73 4(CJ: 
-7-C. BlB©?0A7a-BB9K«ASnt:. n& 
t> a x 7 a ~BB9<c ft 3 ft* . 

[ 0 0 2 6 ] B3a>Ttf©ftei**2flM>? O D- 

BB9SB4 i SSTfeC-C**. cc-ggtcfcfttt, 
ffi*S4 2 &&J&E73 # >7 - 54<CJ:-jtraAja4 

4*6aaa/W7*4 5©BB4 9rt«:*fAsn4. « 

K. B5 <^.g4 1 ©^^©lltTScB) (Cjn1"S9, 

20 J?J[«?cep 4 6 <oim ic&ux , issK 4 9 ©^ffi«:t^ft 

jiS84 9«:S}W**|fil(CiHE3n*. ^4 9td 

^tf^iin^gw. *icttBB«ft»(/, «gft©-^-^ 

««*B«©itt* 9 «r^±f *C-C. «e»4 9© 
^*S|?LSJ: 9 ']>«V*m4tt^2 8 *St?Jl?ftl4:JSSl4 9 
«BBO. 0 «rS9?ftfB5 1 «Bf«>^n c«a5 

3^-5o SSCTSPtC^iiOtC, ^4 9©^^71S 

tc^^tr^ii^rt-s,, R?isnfcc©«i*, B9^^7" 

30 5 3*99, Ea»*>75 4(CJ:^C. »2S©?ax 
i?oa-7P-K!aS9(Ci!SA34ir, HgfJ'DA^o-® 
j8(<:f13n*. igfS5 l«:BSf4ti^2 8^SSU4^C 
4*9i2'C#fce, B2^'*a*7oHsEi&£g4 1 
«r^±0, «©BBBf')<c9ftf &^«a*2 7 

[0027] #^©^S©8£#ri*. 03©TSPtc* 
?K2g©*n^7D -BtS9£S4 1 ftm 1&<D*B 
X7B -B9ii£IB i tt 9 03 ©±S|UcSf !i 1 K© 
^a^7D-^!!§92 !*S2S©*n^7D-Kj*jfi 

[0028] c>%& 

*^|«tc J: &BS«^»?e©^3i^i:*Jii 3n.Si®ftii 
#fc:|SS3nT. ^JS«N4sJ:y''W«i]®t4©t-'T<lt>ft 

jivmt/ftKia*., ?7-4ai<s, 

i"©£^l©*S<C J: -5 re.»£34lfc*-*> 
77"^*<56fflT&Ci*-C#&, *&, WtSiSWib 



tutm* -hpyaitt. r-y>r* 

[0029JJM>>4 l/-C««Sn**-*>^ ? 

? v lb.40,tt> P 45 v lto^ v IW v m i M^ v NoZ2m 19 
2d> tf7ttS<© Raven5750 r lte\^5?50 r RavGi59e0 f Rav 
en3500 f Raveril255 f RavQi700 * + # v ^ tt^>R<2 

qal 400R f Reoal 330R, Regal 66QR f hfogul L r tonanch 70 

0, Monarch 500, Monarch 3S0, tona rch 900. Mbnarch 
1000, fcfcnanch U00 r fttonarch 1300, Anarch 1400 <5 

FJ^lNMIfl) Color Black FWl,Oolor BlackFW2, 
Color BlacK RU2V, Color Black FW18, Color Black F 
WOO, Color Black5150, Color Black 5150, Color Bla 
ck 5170, Pnntex 35, Pnntex U f Pnntex V, Prince 
x 140U, Special Black 6, Special Black 5, Special 20 
Black 4A r sp«rial Black 4 WART? ft ft, 
[0030] -<xD-^>^frCfi6Ji3tl*g|t4<tl/r 
li. C.I.Piwient Yellow 1, C!, Pigment Yellow 2, 
CI. Pigment Yellow 3, CI, Pigment Yellow 12. CI.P 
igmentYellow 13 r CI. Pigment Yellow 14C, Cl.Pigme 
nt Yellow 16 f C.I,Piowient Yellow 17, C.I. Pigment Y 
ellcw 73, C.!. Pigment Yellow 74, CI. Pigment Yello 
w 75, CI, Pigment Yellow 83, C.I, Pigment Yellow 9 
3. CI. Pigment Yellow95 f CI. Pigment Yellow??, c. 

1, Pigment Yellow 58, C.I. Pigment Yellow 109,C!,P 30 
lgment Yellow 110, C.I, Pigment YellcwlH, C.I.Pigm 
ent YellowUS, CI, Pigment Ye11owl29 f CI. Pigment 
Ye11owl38, CI. Pigment Yellcwl50. CI. Pigment Yel 
1cwl51. CI, Pigment Yellowl54, CI. Pigment Yellowl 

55, C.I. Pigment YellowlSO. C.I. Pigment Yellowish 

[003 !]**, •?Vl'*><> t&femztizfmt 

UXki, CI. Pigment Red 5. C.I. Pigment Red 7, CI. 
Pigment Red 12 , CI, Pigment Red 48(Ca) . CI. Pigmen 
t Red 4S(Mh), CI. Piquant Red 57<Ca). CI. Pigment 40 
Red 57:1. C.I. Pigment Red!!2. C.I. Pigment Red 122, 
CI. Pigment Red 123. C.I. Pigment Red 168. CI. Pig 
went Red 184, C.I.Pignent Red 202 Sft^ttffctl&o 

[0032] 36<C, U7s4y»t£$m$nztmt 

l/€t& % CI. Pigment Blue 1. CI. Pigment Blue 2, C 
I. Pigment Blue 3. CI. Pigment Blue 15:3, Cl.Pigme 
nt Blue 15:34. C.I. Pigment Blue 16, CI. Pigment Bl 
ue 22 f Cl.Pioment Blue 60, C.I. Vat Blue 4 , c.I.v 
at Blue 6G#9<f 

[0033] d) 50 
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[0034] aa^frfea 
n. -e^i*P(ii/rit. 

7 r =f^a ; > ft ^.'U 2 

-^iAfJk 7^¥>Kh 4 Jx^/-jut r.^ 

Jl/n-^SWttai'^tf^nio seed, iS^^^ft 

/uk. r > y m^k- 7 > i» *~ t y ^ftm^i*. 7 ? y 
^■r* y •? a - 7 ^ y h y nv^^ 
-7 ^ y .^x^^.'^i^, 7^ iwk- 7^y ^ 

#. ^*u>->*>y*»-r*'j>i«*A^^feg 

£#. X*U>-0f-^^^*l^>-7*y^K-7 

u ^ >g^s^ft, tri*+7 * u> - 7 > y 

[ 0 0 3 5 ] ajfigfegg 
.«H/-^V*-h^7>*-^Aaft<i:) , 

.'b. #y**^x*u>7^*. , ux^^.«u, 



I / I 
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>7 A>7 * ^ ;lx-^ # y ***>x * b >7^ 
*^7*>, # l J**S'X#u>7**JlT5 K«t 
4> . Mtif^figiiSfl <flUl£ N. N-i>>*?*-N 
-7^^^-N-^7.'H<t^> , ^^7>^^0A^^^ 

>. N, N -^7^*^7 5^ 7^* b>^#:>B 

a. n, n, n- h yr**ju-N-^A*r**u> 

7>*-0^*^>, N. N-S>7J^+A-N. N - 
fc^^V*^^x*U>7>^-^AagtxX^^<^ 
>f>. 2 -7* til - 1 1-bK 
D * t'X * A 5 '/y 'J^A^-O) ^*>W?E>n 10 

[ 0 0 3 6] *«R<DtfK U'MWK ^ V 2 - 

<l,x - T MfHh <fc V/& fc«7 -b * U > y "J ^ - 

*c^cjgi*&n*yy a-^x-^aosrtwiti/tr 

It. x*U>^L>2-^*^*^x-7\'k ifl/> 

r;k *>x*u>yy a-^/xf *x~?-*. i>x 
*t>>yy a-**./- a -7"D^i-fJk x*U 

yn-A*./- t -r/^x-^k t>x^u>yy a 
-A^y-n -T^'bx-^u, 'jx*u>^'ja- 

£ y - ; U , 7 p tf u > V V n - ,» I * / > * 1/ x - ? I % 

yVn-A*,/- t -y^^x-7^. 7Pt*b>i/>J 

-^/-!SO-7'Ptlx-^. v*pei^>y»J 
r2-^* y - a - 7* «l/x-r ;k t^P t*U> ^y 2 
-jP* y - n - ^ x - ? A t *>:/a bW^'Ja- 

*rt,x-r.'k ^Dei/>^'j2-M/-ft - 7P 

tWx-f.*k ^7Pt f u>^'j2-^y-i so- 

1 0 0 3 7 3 *WHtctoc» % Ctt7-b? u > y »J 
JSC 1 6n* 7% * U > y »J ^«^ffiSteS!te)St* 1/ 

[0038] 

Ubi] 



50 
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< i > ^*Sn4ffc3*H^T^lC*f* K It 
2. 4, 7, 9 - ? h ? >' - 5 - rV> - 4 . 7- 
*>*-,'k 3. 6-*Jj*f*-4-*9*>-Z. 6- 
5>*-Jk 3. 1 3*^.1, 



20 >7 



30 



4. 82, 465, 485. SfcltTG (l*rh*Alr 

Products and Chemicals, Inc, J: *J A^^Jfife) . 
**,?4>$TGs <>E!0 10 (fclt Qii 

ft^ftis tags) rn^ni, 

[0040] *^©8!l©Sfil^J:ftit, 8W44. »ft 
814 . Attti1tWntt4 t-Mr < 4 id^ft « A > 9 

[0041] £ *tr. *sswo»Eg«)SWi«w: 

it. Wfi, »IH(4, *SftWtKSSS4i*«t<4<> 

^•cfe* ^ > »flfljt^«Gii^#iiift$n. -e<oss 

jS^^tt, «M4, »fttt4> *«|t«tlS«^«^ 
70-gjH(ifii, Wlt:9jll/feS*ft:ltttK«iS 

[0042] *^©0A(C«1gtCAnit, »«4, 0 

Ren 4, *ttiNMi£tM<H^io 

4. »IBW4. *»»WHIjStt4«:*a<4«>S^ft 
«*^>*ffl*«4l/rBtrt'&C<t«:^T'4:9 1 C 
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[0 04 3] *JW«)»'fccDBrtRK:J:W*, » 
[ 0 0 4 4] a > ^>^«a<DflWB. ££AZgd!g 

atrc* *fc. * da? 

[0045] *«wtc*->'cit 1 tsnwsnw»4>9 

*t/<l*l-5*tt«S*«>«H , C**. ft*. JHflW 

^ffSttftHaft^fctto-co. 01-1. 5 me 
msaokh. »*i,<tto. 1 - 1 ssKSttoira 

r*4 0 30 

[0046] b ) *«ttW«»i 

j««**feft*s«ii**^af 4 o < flaw 

fcft^o lS&$Mm&1&<Z>ft£L,l,>n£UX\t. X*U 

■Ja-.'k #iJx*U>y«Ja-A. *»j7Ct'l/>y 
ya-A, 7PfU>^ib-«k u>y "Ja- 
il. 1, 2, 8-^+*>hy*-*. **?'J:a- 

AS ; x*u> yy a-A-fcyxf-Ax-rA. *fu 
> y ij 3 -A* / y * Ax-r A, ^x * u > y 'J a - 

A* ^ *■ AX — 7" A , S>X * U > ^ 'J a - A* / x * 

Ax -r,'k i>x * u > y 'J a - A* / y * Ax - r 
A. hyx*xu>?U:5-A*y^?Ax-^A, h 

yx?u>yi>a-A*/x*Ax--?*A, h >jx*u 

> ^ ij a - A* / ? * Ax - ? A <L <££fifi 7 A a - A 
<D7A*Ax-^A£; 2-tfay N->*A- 

2-tDUK>. 1. 3-5>-tf*A-2-* *yvyt> 

✓ HJxjr^ATS >ft4'^*tf&n& # 50 
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[ 0 0 4 7] C<D$Vt>&&& 1 8 0 X%Lh4>*&ttW 
ttSMte>fW«i«* 1 8 0T%Lh®*tttt 

fl#j£6ft4. 

[0048] i 8 0 mhC^ttffll&lleM 
tO-Clfc x?b>^y:2-A 19 7*C;KT 

*»fcifl&5*sw'> , ^Dtruv^'ja-A d87 

# C> . */x*P>y«J a-A (2 4 5*C> , 

=2-^ <2 4 2*0 , t yy^uvyva-A 

<2 14*C>. 2-^>- 1 , 4-i>*-JK23 5 
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(54) PRODUCTION METHOD FOR PIGMENT DISPERSION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method for a pigment dispersion 
which enables an ink composition excellent in delivery stability and capable of giving a 
good image, especially an image excellent in color reproducibility, to be realized. 
SOLUTION: This method for producing a pigment dispersion containing a pigment having 
an adjusted average particle size comprises the step of dispersing a pigment in a solvent 
to prepare a crude pigment dispersion, the step of subjecting the crude pigment dispersion 
to the first cross-flow membrane filtration to recover a liquid which has not permeated 
through a filtration membrane, and the step of subjecting the dispersion to the second 
cross-flow membrane filtration to recover a liquid which has permeated through a filtration 
membrane as the objective pigment dispersion. The average pore size of the filtration 
membrane of the first cross-flow membrane filtration is smaller than that of the filtration 
membrane of the second cross-flow membrane filtration. 



* NOTICES * 



JPQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
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CLAIMS 

, .... - 
[Claim(s)] 

[Claim 1]How to be a manufacturing method of pigment dispersion liquid with which mean 

particle diameter of paints was adjusted, to make a solvent distribute said paints, prepare a 

pigment dispersion undiluted solution, give this undiluted solution to cross-flow membrane 

filtration, and include collecting liquid which did not penetrate liquid which penetrated a filter 

diaphragm, or a filter diaphragm as pigment dispersion liquid. 

[Claim 2]A way according to claim 1 said membrane filtration is micro filtration or an 

ultrafiltration. 

[Claim 3]A way according to claim 1 or 2 average pore sizes of a filter diaphragm of said 
membrane filtration are 1 nm - 1 micrometer. 

[Claim 4]A way according to any one of claims 1 to 3 distribution of said paints is what is 
performed with a polymers dispersing agent or a surface-active agent. 
[Claim 5]Pigment dispersion liquid manufactured by a method according to any one of 
claims 1 to 4. 

(Claim 6]An ink composition containing pigment dispersion liquid manufactured by a 
method according to any one of claims 1 to 5. 

[Claim 7]The ink composition according to claim 6 in which an ink composition is used for 
an ink jet recording method. 

[Claim 8]Are a manufacturing method of pigment dispersion liquid with which mean particle 
diameter of paints was adjusted, and make a solvent distribute said paints and a pigment 
dispersion undiluted solution is prepared, Liquid which gave this undiluted solution to cross- 
flow membrane filtration of the 1st step, collected liquid which penetrated a filter diaphragm, 
gave this liquid to cross-flow membrane filtration of the 2nd step, and did not penetrate a 
filter diaphragm including collecting as pigment dispersion liquid here, A method whose 
average pore size of a filter diaphragm of cross-flow membrane filtration of the 1st step is 
larger than an average pore size of a filter diaphragm of cross-flow membrane filtration of 
the 2nd step. 

[Claim 9]Are a manufacturing method of pigment dispersion liquid with which mean particle 



diameter of paints was adjusted, and make a solvent distribute said paints and a pigment 
dispersion undiluted solution is prepared, Liquid which gave this undiluted solution to cross- 
flow membrane filtration of the 1st step, collected liquid which did not penetrate a filter 
diaphragm, gave this liquid to cross-flow membrane filtration of the 2nd step, and 
penetrated a filler diaphragm including collecting as pigment dispersion liquid here, A 
method whose average pore size of a filter diaphragm of cross-flow membrane filtration of 
the 1st step is smaller than an average pore size of a filter diaphragm of cross-flow 
membrane filtration of the 2nd step. 

(Claim 10]A way according to claim 8 or 9 said membrane filtration is micro filtration or an 
ultrafiltration. 

[Claim 1 1]A way according to claim 8 an average pore size of a filter diaphragm of cross- 
flow membrane filtration of the 1 st step is 0.05-1 micrometer, and an average pore size of a 
filter diaphragm of cross-flow membrane filtration of the 2nd step is 0.001-0.1 micrometer. 
(Claim 12]A way according to claim 9 an average pore size of a filter diaphragm of cross- 
flow membrane filtration of the 1st step is 0.001-0.1 micrometer, and an average pore size 
of a filter diaphragm of cross-flow membrane filtration of the 2nd step is 0.05-1 micrometer. 
[Claim 13]A way according to any one of claims 8 to 12 distribution of said paints is what is 
performed with a polymers dispersing agent or a surface-active agent. 
(Claim 14]A method according to any one of claims 8 to 13 which it comes to prepare at 
within the limits whose mean particle diameter of paints is 10-300 nm. 
(Claim 15]An ink composition containing pigment dispersion liquid manufactured by a 
method according to any one of claims 8 to 14. 

[Claim 16]The ink composition according to claim 15 in which an ink composition is used for 
an ink jel recording method. 

[Claim 17]Are paints, a dispersing agent, and a water soluble organic solvent a 
manufacturing method of an ink composition included at least, and Paints, How to prepare 
an ink undiluted solution which contains a dispersing agent and a water soluble organic 
solvent at least, give this undiluted solution to cross-flow membrane filtration, and include 
collecting liquid which did not penetrate liquid which penetrated a filter diaphragm, or a filter 
diaphragm as an ink composition. 

[Claim 1 8)A way according to claim 1 7 said membrane filtration is micro filtration or an 
ultrafiltration. 

[Claim 19]A way according to claim 17 or 18 average pore sizes of a filter diaphragm of 
said membrane filtration are 1 nm - 1 micrometer. 

[Claim 20]A way according to any one of claims 17 to 19 said dispersing agent is a 
polymers dispersing agent or a surface-active agent. 

[Claim 21]An ink composition manufactured by a method according to any one of claims 17 
to 20. 

[Claim 22)The ink composition according to claim 21 which is that by which an ink 
composition is used for an ink jet recording method. 



[Claim 23]Are paints, a dispersing agent, and a water soluble organic solvent a 
manufacturing method of an ink composition included at least, and Paints, An ink undiluted 
solution which contains a dispersing agent and a water soluble organic solvent at least is 
prepared, Liquid which gave this undiluted solution to cross-flow membrane filtration of the 
1st step, collected liquid which penetrated a filter diaphragm, gave this liquid to cross-flow 
membrane filtration of the 2nd step, and did not penetrate a filter diaphragm including 
collecting as an ink composition here. A method whose average pore size of a filter 
diaphragm of cross-flow membrane filtration of the 1st step is larger than an average pore 
size of a filter diaphragm of cross-flow membrane filtration of the 2nd step. 
[Claim 24]Are paints, a dispersing agent, and a water soluble organic solvent a 
manufacturing method of an ink composition included at least, and Paints. An ink undiluted 
solution which contains a dispersing agent and a water soluble organic solvent at least is 
prepared. Liquid which gave this undiluted solution to cross-flow membrane filtration of the 
1st step, collected liquid which did not penetrate a filter diaphragm, gave this liquid to cross- 
flow membrane filtration of the 2nd step, and penetrated a filter diaphragm including 
collecting as an ink composition here, A method whose average pore size of a filter 
diaphragm of cross-flow membrane filtration of the 1 st step is smaller than an average pore 
size of a filter diaphragm of cross-flow membrane filtration of the 2nd step. 
[Claim 25]A way according to claim 23 or 24 said membrane nitration is micro filtration or an 

ultrafiltration. 

[Claim 26]A way according to claim 23 an average pore size of a filter diaphragm of cross- 
flow membrane filtration of the 1st step is 0.05-1 micrometer, and an average pore size of a 
filter diaphragm of cross-flow membrane filtration of the 2nd step is 0.001 -0.1 micrometer. 
[Claim 27]A way according to claim 24 an average pore size of a filter diaphragm of cross- 
flow membrane filtration of the 1st step is 0.001-0.1 micrometer, and an average pore size 
of a filter diaphragm of cross-flow membrane filtration of the 2nd step is 0.05-1 micrometer. 
[Claim 28]A method according to any one of claims 23 to 27 which it comes to prepare at 
within the limits whose mean particle diameter of said paints is 10-300 nm. 
[Claim 29]A way according to any one of claims 23 to 28 said dispersing agent is a 
polymers dispersing agent or a surface-active agent. 

[Claim 30]An ink composition manufactured by a method according to any one of claims 23 
to 29. 

[Claim 31]The ink composition according to claim 30 which is that by which an ink 
composition is used for an ink jet recording method. 

(Translation done.] 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Background of the lnvention)Figld this invention of an invention relates to the 
manufacturing method of the pigment dispersion liquid with which the mean particle 
diameter of paints was adjusted. 

[0002]A background art ink jet recording method is a printing method which makes the glob 
of an ink composition fly and prints by making it adhere to recording media, such as paper. 
This method has the feature that high resolution and a high-definition picture can be printed 
with a comparatively cheap device at high speed. 

[0003]As for the ink composition used for ink jet recording, what used water as the main 
ingredients and contained wetting agents, such as glycerin, for the purpose, such as a 
coloring component and prevention from blinding, in this is common. As colorant used for 
the ink composition for ink jet recording, many water soluble dye is used from the reasons 
of solubility etc. to the abundance of the kind of coloring material which can carry out height 
and use of the chroma saturation of a coloring material, and water. 
[0004]On the other hand, paints are excellent in lightfastness and a water resisting property 

compared with the color. 

In recent years, use is considered as colorant of the ink composition for ink jet recording <n 

order to improve lightfastness and a water resisting property. 

Generally when using paints for a drainage system ink composition, paints carry out 

mixture dispersion of the paints with the resin etc. which are called a dispersing agent, and 

since it is insoluble to water, after carrying out stable dispersion to water, they need to 

prepare them as an ink composition. In order for paints to distribute stably to a drainage 

system solvent, it is necessary to examine the kind of paints, particle diameter and the k.nd 

of resin, a dispersion means, etc.. and the dispersion method of the former many and the 

manufacturing method of the ink for ink jet recording are proposed. 

[0005]lf it is in manufacture of an ink composition, after mixing a water soluble organic 

solvent with paints and a dispersing agent with a suitable dispersion mach.ne or m.xer ,f 



needed, it is common to filter and to remove a coarse particle and an unnecessary 
substance. For example, in JP.1 0-287836 ,A, after making resin stick to carbon black, the 
manufacturing method of the ink jet ink removing with an ultrafiltration at least some resin 
which is not sticking to carbon black is proposed. 

[0006]However, as far as this invention person gets to know, the manufacturing method 
which obtains the pigment dispersion liquid which removed big and rough paints particles 
using membrane filtration, and in which the mean particle diameter of paints was prepared 
is not yet proposed. 
[0007J 

(Summary of InventionjAccording to filtration by cross-flow membrane filtration, this 
invention persons acquired the knowledge that the good pigment dispersion liquid adjusted 
to the range with constant mean particle diameter of paints could be manufactured 
efficiently, this time. This invention persons acquired knowledge that the picture excellent in 
discharging stability and color reproduction nature is realizable, when the pigment 
dispersion liquid obtained by this manufacturing method was used for an ink composition. 
This invention is based on this knowledge. 

[0008]Therefore, this invention sets offer of the manufacturing method of the pigment 
dispersion liquid which can realize the ink- composition which is excellent in discharging - 
stability and makes possible a good picture and the picture which was especially excellent 
in color reproduction nature as the purpose. 

(0009]And according to the first mode of this invention, it is provided by the manufacturing 
method of the pigment dispersion liquid with which the mean particle diameter of paints was 
adjusted, and this method, A solvent is made to distribute said paints, a pigment dispersion 
undiluted solution is prepared, this undiluted solution is given to cross-flow membrane 
filtration, and it includes collecting the liquid which did not penetrate the liquid which 
penetrated the filter diaphragm, or a filter diaphragm as pigment dispersion liquid. 
[0010]According to the second mode of this invention, it is provided by the manufacturing 
method of the pigment dispersion liquid with which the mean particle diameter of paints was 
adjusted, and this method. Make a solvent distribute said paints, prepare a pigment 
dispersion undiluted solution, and this undiluted solution is given to the 1st cross-flow 
membrane filtration, The average pore size of the filter diaphragm of the 1st cross-flow 
membrane filtration is larger than the average pore size of the filter diaphragm of the 2nd 
cross-flow membrane filtration here including collecting the liquid which penetrated the filter 
diaphragm and collecting the liquid which gave this liquid to the 2nd cross-flow membrane 
filtration, and did not penetrate a filter diaphragm as pigment dispersion liquid. 
(001 1]According to the third mode of this invention, it is provided by the manufacturing 
method of the pigment dispersion liquid with which the mean particle diameter of paints was 
adjusted, and this method. Make a solvent distribute said paints, prepare a pigment 
dispersion undiluted solution, and this undiluted solution is given to the cross-flow 
membrane filtration of the 1st step, The liquid which collected the liquid which did not 



penetrate a niter diaphragm, gave this liquid to the cross-flow membrane filtration of the 2nd 
step, and penetrated the niter diaphragm including collecting as pigment dispersion liquid 
here. The average pore size of the filter diaphragm of the cross-flow membrane filtration of 
the 1st step is smaller than the average pore size of the filter diaphragm of the cross-flow 
membrane filtration of the 2nd step. 
[0012] 

[Detailed Description of the lnvention]The pigment dispersion undiluted solution by 
pr oration this invention of the manufacture a pi gment dis persion undiluted solution of 
pigment dispersion liq uid carries out mixture dispersion of paints and the solvent, and is 
prepared. As a method of carrying out mixture dispersion of paints and the solvent, can use 
a conventional means, and as the example. The method of carrying out mixture dispersion 
with a dispersion machine / mixers (for example, a ball mill, a sand mill, attritor. a roll mill, 
an agitator mill, a Henschel mixer, a colloid mill, an ultrasonic homogenizer, a jet mill, one 
GUMIRU. etc.) is mentioned. 

[00i3]bj i» js ^ thP manufacturing method of the pigment dispersion liquid in membrane 
f iltration this invention, give the prepared pigment dispersion undiluted solution to cross- 
flow membrane filtration. 

[0014]ln this invention, "membrane filtration" contacts an undiluted solution to a filter 
diaphragm, it is contacted, applying a pressure preferably, and means the operation divided 
into the ingredient which penetrates a filter diaphragm, and the ingredient which is not 
penetrated. As membrane filtration, although an ultrafiltration, micro filtration, osmosis, 
reverse osmosis, dialysis, etc. are mentioned, if it is in this invention, an ultrafiltration and 
micro filtration are preferred. It is in this invention and membrane filtration is performed in 
the mode of a cross flow. A "cross flow" means the operation make it an undiluted solution 
flow into the shaft orientations of a filter diaphragm, and filtrate crosses a filter diaphragm, 
and it was made to move in membrane filtration. 

[0015]As for an available filter diaphragm, a poly membrane, ceramic membrane, etc. are 
mentioned in this invention. As an example of a poly membrane, cellulose, a nitrocellulose, 
poly vinyl alcohol, VCM/PVC, nylon, polyester, polyethylene, poly SARUHON, polyether 
sulphone. etc. are mentioned. An alumina porosity filter diaphragm is mentioned as an 
example of ceramic membrane. The gestalt of a filter diaphragm can be suitably 
determined in consideration of a service condition, for example, tubular, hollow shape, 
plate-like, the shape of a hollow filament, and the gestait of " are mentioned. 
[0016]lt is in this invention, the filter diaphragm can use a commercial thing, and the ultra 
filtration systems "Minitan" (made by Millipore Corp.), such as a fill ton ultrafiltration system 
"Sentra mate" (made by a pole company), are mentioned as the example. 
[001 7]According to the membrane filtration in the first mode of membrane filtration this 
invention in the first mode of this invention , the manufacturing method of the pigment 
dispersion liquid which adjusted the mean particle diameter of paints with cross-flow 
membrane filtration is provided. The first mode of this invention gives a pigment dispersion 



undiluted solution to cross-flow membrane filtration, and collects them as pigment 
dispersion liquid which did not penetrate the liquid which penetrated the niter diaphragm, or 
a filter diaphragm. 

[0018]lt is in the first mode of this invention, and although the average pore size of the filter 
diaphragm of cross-flow membrane filtration may be suitably determined in consideration of 
the mean particle diameter of desired paints, the ranges of it are 1 nm - about 1 
micrometer. 

It is the range of about 0.01-1 micrometer preferably. 

By performing membrane filtration using this filter diaphragm, the range whose mean 
particle diameter of paints is about 10-300 nm, and the pigment dispersion liquid preferably 
adjusted to the range of about 10-200 nm can be obtained. Time to perform cross-flow 
membrane filtration, application of pressure, etc. can be suitably determined in 
consideration of the particle diameter of the paints to filter, cohesiveness, etc. 
[0019]ln the first mode of this invention, a pigment dispersion undiluted solution is given to 
cross-flow membrane filtration, and may give again the residual liquid which did not 
penetrate the filter diaphragm to cross-flow membrane filtration with a new pigment 
dispersion undiluted solution by a case. Similarly, a pigment dispersion undiluted solution is 
given to cross-flow membrane filtration, and may give again the liquid which penetrated the 
filter diaphragm to cross-flow membrane filtration with a new pigment dispersion undiluted 
solution by a case. 

[00201 Drawing 1 and drawin g 2 explain the manufacturing method of the pigment 
dispersion liquid by the first mode of this invention. Drawing 1 shows the cross-flow 
membrane filtration apparatus 1 . According to this device, a pigment dispersion undiluted 
solution is introduced In the filter diaphragm 9 of the filtration pipe 5 from the inlet 4 by the 
pressure pump 14 from the original liquid pool 2. Next, a pigment dispersion undiluted 
solution flows in the direction of the arrow 6. and the paints particles 7 and 8 move it to the 
surface of the filter diaphragm 9 as shown in drawing^. Since pressure up of the inside of 
the filter diaphragm 9 is carried out, a pigment dispersion undiluted solution is pressurized 
in the direction which crosses the filter diaphragm 9. The pigment dispersion undiluted 
solution which flows in parallel with the filter diaphragm 9 always washes a filter diaphragm 
side, and prevents cake formation of paints, and blinding of a filter diaphragm. The 
undiluted solution containing the paints particles 8 smaller than the average pore size of the 
filter diaphragm 9 passes the filter diaphragm 9. and can store it to the liquid pool 1 1 
through the outlet 10. The liquid containing the larger paints particles 7 than the average 
pore size of the filter diaphragm 9 is attracted by the suction pump 12. This liquid passes 
along the circulation pipe 13. and is again given to cross-flow membrane filtration with a 
pigment dispersion undiluted solution by the pressure pump 14. the liquid which was able to 
collect desired pigment dispersion liquid to the liquid pool 11 according to the first mode of 
this invention - or it is either of the liquid which remains in the filter diaphragm of cross-flow 
membrane filtration. 



[0021lAccording to the second and third modes of membrane filtration this i nvention in the 
second and third modes of this invention , the manufacturing method of the pigment 
dispersion liquid with which the mean particle diameter of paints was adjusted is provided 
by the cross-flow membrane filtration of the 1st step and the 2nd step. 
[0022]According to the second mode of this invention, the average pore size of the filter 
diaphragm of the cross-flow membrane filtration of the 1st step is larger than the average 
pore size of the filter diaphragm of the cross-flow membrane filtration of the 2nd step. For 
this reason, if a pigment dispersion undiluted solution is given to the cross-flow membrane 
filtration of the 1st step, the liquid containing paints particles smaller than the average pore 
size of that filter diaphragm will penetrate a filter diaphragm. If this transmitted liquid is 
given to the cross-flow membrane filtration of the 2nd step, the liquid containing paints 
particles smaller than the average pore size of that filter diaphragm will penetrate a filter 
diaphragm, and will be discharged, and the liquid containing larger paints particles than the 
average pore size of that filter diaphragm will remain in that filter diaphragm. This liquid is 
desired pigment dispersion liquid. 

[00231According to the second mode of this invention, the average pore size of the filter 
diaphragm of the cross-flow membrane filtration of the 1st step is smaller than the average 
pore size of the cross-flow membrane filtration of the 2nd step. For this reason, if a pigment 
dispersion undiluted solution is given to the cross-flow membrane filtration of the 1st step, 
the liquid containing larger paints particles than the average pore size of that filter 
diaphragm does not penetrate a filter diaphragm, but will remain in a filter diaphragm and 
will be collected. If this liquid is given to the cross-flow membrane filtration of the 2nd step, 
in that filter diaphragm, larger paints particles than the average pore size of that filter 
diaphragm will remain, and the liquid containing paints particles smaller than the average 
pore size of that filter diaphragm will be collected. This liquid is desired pigment dispersion 
liquid. 

[0024]lt is in the second and third modes of this invention, and the average pore size of the 
filter diaphragm of cross-flow membrane filtration is fitted to the mean particle diameter of 
the paints to adjust, and can be determined suitably. The second mode of this invention is 
when the average pore size of the filter diaphragm of the cross-flow membrane filtration of 
the 1 st step is larger than the average pore size of the filter diaphragm of the cross-flow 
membrane filtration of the 2nd step. In this case, the average pore sizes of the filter 
diaphragm of the cross-flow membrane filtration of the 1st step are the range of about 0.05- 
1 micrometer, and a range which is about 0.2-1 micrometer preferably. 
The average pore sizes of the filter diaphragm of the cross-flow membrane filtration of the 
2nd step are the range of about 0.001-0.1 micrometer, and a range which is about 0.01-0.1 
micrometer preferably. 

By performing cross-flow membrane nitration of the 1 st step and the 2nd step using such a 
filter diaphragm, the range whose mean particle diameter of paints is about 1 0-300 ran. and 
the pigment dispersion liquid preferably adjusted to the range of about 10-200 nm can be 



obtained. The third mode of this invention is when the average pore size of the filter 
diaphragm of the cross-flow membrane filtration of the 1st step is smaller than the average 
pore size of the filter diaphragm of the cross-flow membrane filtration of the 2nd step. That 
is, the cross-flow membrane filtration of the 1st step and the cross-flow membrane filtration 
of the 2nd step become reverse. [ in / in the third mode of this invention / the second mode 
of this invention ] Therefore, the average pore size of the filter diaphragm of the cross-flow 
membrane filtration of the 1st step and the 2nd step in the third mode of this invention may 
be the same as that of the numerical value of the average pore size of the filter diaphragm 
of the cross-flow membrane filtration of the 2nd step and the 1st step explained in the 
second mode of this invention. In the second and third modes of this invention, time to 
perform cross-flow membrane filtration of the 1st step and the 2nd step, application of 
pressure, etc. can be suitably determined in consideration of the particle diameter of the 
paints to filter, cohesiveness, etc. 

r00251 Drawing 3 , drawing 4. and drawing 5 explain the second mode of this invention. The 
device of the upper part of drawing 3 shows the cross-flow membrane filtration apparatus 
21 of the 1st step. According to this device 21, a pigment dispersion undiluted solution is 
introduced in the filter diaphragm 29 of the filtration pipe 25 from the inlet 24 by the 
pressure pump 34 from the original liquid pool 22. Then, a pigment dispersion undiluted 
solution flows in the direction of the arrow 26. and is moved to the surface of the filter 
diaphragm 29 as shown in drawing 4 (enlarged drawing of the membrane filtration part of 
the device 1). Since pressure up of the inside of the filter diaphragm 29 is carried out, a 
pigment dispersion undiluted solution is pressurized in the direction which crosses the filter 
diaphragm 29. The pigment dispersion undiluted solution which flows in parallel with the 
filter diaphragm 29 always washes a filter diaphragm side, and prevents cake formation of 
paints, and blinding of a filter diaphragm. The liquid containing the paints particles 27 and 
28 smaller than the average pore size of the filter diaphragm 29 passes the filter diaphragm 
29. and can store it to the liquid pool 31 through the outlet 30. Then, this liquid is sent to the 
original liquid pool 42 of the cross-flow membrane filtration apparatus 41 of the 2nd step 
shown in the lower part of drawing 3 from the liquid pool 31 . Large paints particles are 
attracted by the suction pump 32 with the undiluted solution which remains as shown in the 
upper part of drawing 3. The attracted liquid passes along the circulation pipe 33, by the 
pressure pump 34. is introduced into the cross-flow membrane filtration of the 1st step, and 
is again given to cross-flow membrane filtration. 

[0026TThe device of the lower part of drawing 3 shows the cross-flow membrane filtration 
apparatus 41 of the 2nd step. According to this device, an undiluted solution is introduced 
in the filter diaphragm 49 of the filtration pipe 45 from the inlet 44 by the pressure pump 54 
from the original liquid pool 42. Next, an undiluted solution flows in the direction of the 
arrow 46. and is moved to the surface of the filter diaphragm 49 as shown in drawing_5 
(enlarged drawing of the membrane filtration part of the device 41). Since pressure up of 
the inside of the filter diaphragm 49 is carried out. an undiluted solution is pressurized in the 



direction which crosses the filter diaphragm 49. The liquid which flows in parallel with the 
filter diaphragm 49 always washes a filter diaphragm side, and prevents cake formation of 
paints, and blinding of a filter diaphragm. And the undiluted solution containing the paints 
particles 28 smaller than the average pore size of the filter diaphragm 49 passes the filter 
diaphragm 49. and is collected and discharged by the liquid pool 51 through the outlet 50. 
The undiluted solution containing the larger paints particles 27 than the average pore size 
of the filter diaphragm 49 is attracted by the suction pump 52 as shown in the lower part of 
drawing 3. This attracted liquid passes along the circulation pipe 53. by the pressure pump 
54. is introduced into the crossing cross-flow membrane filtration of the 2nd step, and is 
again given to cross flow filtration. When it is able to check that the paints particles 28 do 
not exist in the liquid pool 51 , the cross-flow-filtration device 41 of the 2nd step is 
suspended, and the liquid containing the paints particles 27 which exist in the circuit is 
collected. The collected liquid is desired pigment dispersion liquid. 
[0027]ln the third mode of this invention, the cross-flow membrane filtration apparatus 41 of 
the 2nd step shown in the lower part of drawing 3 turns into a cross-flow membrane 
filtration apparatus of the 1 st step. The cross-flow membrane filtration 21 of the 1st step 
shown in the upper part of drawing 3 serves as a cross-flow membrane filtration apparatus 
of the 2nd step, and desired pigment dispersion liquid can be prepared (the concrete 
procedure is not shown in drawin g 3). 

?0028)c ) The paints in particular used for the manufacturing method of the pigment 
dis persion liquid b y paints thib invention are not limited, but can use both an inorganic 
j^gment and an organic color. In addition to titanium oxide and iron oxide, as an inorganic 
pigment, the carbon black manufactured by publicly known methods, such as the 
contacting method, the fur nesting method, and thermal can be used, moreover - as an 
organic color - an azo pigment (an azo rake and insoluble azo pigment.) The polycyclic 
type paints containing a disazo condensation pigment, a chelate azo pigment, etc. for 
example, phthalocyanine pigment, perylene pigment, and peri non - paints and 
anthraquinone paints. Color chelate (for example, basic stain type chelate, acid dye type 
chelate, etc.) and nitro paints, such as a quinacridone pigment, dioxazine paints, thioindigo 
paints, an isoindolinone pigment, and kino FURARON paints, nitroso paints, aniline black, 
etc. can be used. 

[0029]As carbon black used as black ink. Mitsubishi Chemical 2300 [ No.]. No.900. MCF88. 
No.33. No.40. No.45. No.52. MA7. MA8, MA100. No2200B, etc., Colombia5750 [ Raven], 
Raven5250. Raven5000. Raven3500. Raven1255. Raven700. etc.. Regal 400R.Regal 
330R.Regal 660R.Mogul L, Monarch 700. Monarch 800, Monarch 880. Monarch 900, 
Monarch 1000. Monarch by Cabot Corp. 1100. Monarchl300. Monarch 1400. etc.. 
Degussa Color Black FW1 .Color BlackFW2, Color Black FW2V. Color Black FW18, Color 
Black FW200. Color BlackS150,Color Black S160 and Color Black. S170. Printex 35. and 
PrintexU. Printex V. Printex 140U, Special Black 6. Special Black 5, Special Black 4A, and 
Special Black 4 grade can be used. 



[0030]As paints used for yellow ink, C.I.Pigment Yellow 1 , C.I.Pigment Yellow 2, 
C.I.PIgment Yellow 3, C.I.Pigment Yellow 12. C.I.PigmentYellow 13.C.I. Pigment Yellow 
14C, C. I.Pigment. Yellow 16 and C.I.Pigment. Yellow 17 and C.I.Pigment. Yellow 73 and 
C.I.Pigment. Yellow. 74, C.I.Pigment Yellow 75, C.I.Pigment Yellow 83, C.I.Pigment Yellow 
93, C.I.Pigment Yellow95, C.I.Pigment Yellow97,C.I . Pigment Yellow 98, C. I Pigment 
Yellow 109, C.I.Pigment Yellow 110, C.I.Pigment Yellow114, C.I.Pigment Yellow128, 
C.I.Pigment Yellowl 29, C.I.Pigment. Yellow138 and C.I.Pigment. Yellow150 and 
C.I.Pigment. Yellowl 51, C.I.Pigment Yellow154. C.I.Pigment Yellowl 55. C.I.Pigment 
Yellowl 80, and C.I.Pigment Yellowl 85 grade are mentioned. 
[0031]As paints used for magenta ink. C.I.Pigment Red 5, C.I.Pigment Red 7, 
C.I.Pigment Red 12, C.I.Pigment Red 48(Ca), C.I.Pigment Red 48(Mn). C.I.Pigment Red 
57(Ca). C.I.PigmentRed 57:1. C.I.Pigment Red112, C.I.Pigment Red 122. C.I.Pigment Red 
123, C.I.Pigment Red. 168, C.I.Pigment Red 184. C.I.Pigment Red 202, etc. are 
mentioned. 

[0032]As paints used for cyan ink. **, C.I.Pigment Blue 1. C.I.Pigment Blue 2. C.I.Pigment 
Blue 3. C.I.Pigment Blue 15:3. C.I.Pigment Blue 15:34. C. I.Pigment Blue 16. C.I.Pigment 
Blue 22, C.I.Pigment Blue 60, C.I.Vat Blue 4, and C.I.Vat Blue 60 are mentioned. 
[0033) dj If it is in solvent this invention, distribute a solvent, although a pigment dispersion 
undiluted solution is prepared, and perform paints to it. That with which the solvent which 
can be used in this invention combined a polymers dispersing agent, a surface-active agent 
or water, and these is mentioned. The ingredient of the water soluble organic solvent added 
by the ink composition mentioned later and others may be added further if needed. 
According to the desirable mode of this invention, it is preferred to distribute paints with a 
polymers dispersing agent or a surface-active agent, and to prepare a pigment dispersion 
undiluted solution. 

[0034]They are mentioned by naturally-ocurring polymers as a desirable example of a 
p^mers^persjng^g^nipolymers dispersing agent, and as the example, Protein, such 
as glue, gelatin. GAZEIN, and albumin; Gum arabic, crude rubber (, such as tragacanth 
gum, I; - glucoside [. such as Savo Nin, ]; - alginic acid and propylene glycol alginate. 
Alginic acid derivatives, such as alginic acid triethanolamine and ammonium alginate; 
cellulosics, such as methyl cellulose, carboxymethyl cellulose, hydroxyethyl cellulose, and 
ethylhydroxycellulose, etc. are mentioned. It is mentioned by synthetic macromolecule as a 
desirable example of a polymers dispersing agent, and Polyvinyl alcohol. A polyvinyl- 
pyrrolidones, polyacrylic acid, and acrylic acid-acrylic nitrile copolymer, An acrylic acid 
potassium acrylic nitrile copolymer, a vinyl acetate acrylic ester copolymer. Acrylic resin, 
such as an acrylic acid-acrylic ester copolymer; A styrene acrylic acid copolymer, A styrene 
methacrylic acid copolymer, a styrene methacrylic acid-acrylic ester copolymer. Styrene 
acrylic resins, such as a styrene alpha-methylstyrene acrylic acid copolymer and a styrene 
alpha-methylstyrene acrylic acid-acryl'c ester copolymer; A styrene maleic acid copolymer, 
A styrene maleic anhydride copolymer, a vinylnaphthalene-acrylic acid copolymer, A 



vinylnaphthalene-maleic acid copolymer and a vinyl acetate ethylenic copolymer, Vinyl 
acetate system copolymers and those 6alts. such as a vinyl acetate fatty acid vinyl 
ethylenic copolymer, a vinyl acetate ester maleate copolymer, a vinyl acetate crotonic acid 
copolymer, and a vinyl acetate acrylic acid copolymer, are mentioned. In these, the 
copolymer of a monomer with especially a hydrophobic radical and a monomer with a 
hydrophilic radical and the polymer which consists of a monomer which had the 
hydrophobic radical and the hydrophilic radical in molecular structure are preferred. 
[0035]as the example of a surfactant inte rface active agent -- an anionic surface-active 
agent (for example, sodium dodecylbenzenesulfonate.) Lauryl acid sodium, the ammonium 
salt of polyoxy ethylene alkyl ether sulfate, etc., a nonionic surface-active agent (for 
example, polyoxyethylene alkyl ether.) Polyoxyethylene alkyl ester, polyoxyethylene 
sorbitan fatty acid ester, Polyoxyethylene alkyl phenyl ether, polyoxyethylene alkylamine. 
Ampholytic surface active agents, such as polyoxyethylene alkylamide. for example. N and 
N-dimethyl- N-alkyl N-carboxymethyl ammonium betaine. N and N-dialkylamino alkylene 
carboxylate, N, N, and N-trialkyl N-sulfo alkylene ammonium betaine, The N and N-dialkyl 
N, N-bispolyoxyethylene ammonium sulfate ester betaine, 2-alkyl 1-carboxymethyl 1- 
hydroxyethyl imidazolinium betaine, etc. are mentioned. These can be independent or can 
use two or more sorts together. 

[0036]According to the desirable mode of this invention, it is preferred to make glycol ether 
and/or an acetylene glycol system surface-active agent contain further. As an example of 
the glycol ether used in this invention, Ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether. Ethylene glycol monobutyl ether, ethylene glycol monomethyl ether 
acetate, Diethylene glycol monomethyl ether, diethylene glycol monoethyl ether. 
Diethylene-glycol mono-n-propyl ether, ethylene glycol mono-iso-propyl ether. Diethylene- 
glycol mono-iso-propyl ether, ethylene glycol mono-n-butyl ether, Ethylene glycol mono-t- 
butyl ether, diethylene-glycol mono-n-butyl ether, Triethylene glycol mono-n-butyl ether, 
diethylene-glycol mono-t-butyl ether, 1-methyl-1-methoxybutanol. propylene glycol 
monomethyl ether, Propylene glycol monoethyl ether, propylene glycol mono-t-butyl ether, 
propylene glycol mono-n-propyl ether, propylene glycol mono-iso-propyl ether, propylene 
glycol mono-n-butyl ether, Dipropylene glycol mono-n-butyl ether, dipropylene glycol 
monomethyl ether, Dipropylene glycol monoethyl ether, dipropylene glycol mono-n-propyl 
ether, dipropylene glycol mono-iso-propyl ether, etc. can mention, and it can use as thats. 
these kinds, or two sorts or more of mixtures. 

[0037] It has a preferred thing that an acetylene glycol system surface-active agent is 
included in this invention. As a desirable example of the acetylene glycol system surface- 
active agent used in this invention, the compound expressed with following formula (I) is 
mentioned. 
[0038] 
[Formula 1] 




(t) 



[It is 0<=m+n<=50 among the above-mentioned formula, and R 1 , R 2 , R 3 , and R 4 are alkyl 
groups (preferably with a carbon number of six or less alkyl group) independently.] 
All [ 5-dimethyl- 1-hexyne-3 / 2, 4. 7. the 9-tetramethyl 5-crepe de Chine 4, 7-diol, 3, the 6- 
dimethyl- 4-octyne- 3, 6-diol. 3, and ] etc. is especially mentioned preferably in the 
compound expressed with above formula (I). It is also possible to use a commercial item as 
an acetylene glycol system surface-active agent expressed with above formula (I), As the 
example, SAFI Norians 104, 82, 465, and 485 or TG (more nearly available than Air 
Products and Chemicals.lnc. in all). ORUFIN STG, and ORUFIN E1010 (above trade name 
by Nissin Chemical) are mentioned. 

[0039]Water etc. are mixed with a water soluble organic solvent, and both the pigment 
dispersion liquid manufactured by the manufacturing method of the pigment dispersion 
liquid by manufacturing method this inventi on of an ink composition can be used as an ink 
composition. This ink composition is preferred as what is used for an ink jet recording 
method. 

(0040]According to another mode of this invention, the manufacturing method of the ink 
composition which contains paints, a dispersing agent, and a water soluble organic solvent 
at least is provided. 

[0041 therefore, according to the fourth mode mode of this invention, paints, a dispersing 
agent, and a water soluble organic solvent are provided by the manufacturing method of 
the ink composition included at least, and them the manufacturing method, The ink 
undiluted solution which contains paints, a dispersing agent, and a water soluble organic 
solvent at least is prepared, this undiluted solution is given to cross-flow membrane 
filtration, and it includes collecting the liquid which did not penetrate the liquid which 
penetrated the filter diaphragm, or a filter diaphragm as an ink composition. 
[0042]According to the sixth mode of this invention, paints, a dispersing agent, and a water 
soluble organic solvent are provided by the manufacturing method of the ink composition 
included at least, and them the manufacturing method, The ink undiluted solution which 
contains paints, a dispersing agent, and a water soluble organic solvent at least is 
prepared, The liquid which gave this undiluted solution to the cross-flow membrane filtration 
of the 1st step, collected the liquid which penetrated the filter diaphragm, gave this liquid to 



the cross-flow membrane filtration of the 2nd step, and did not penetrate a filter diaphragm 
including collecting as an ink composition here, The average pore size of the filter 
diaphragm of the cross-flow membrane filtration of the 1st step is larger than the average 
pore size of the filter diaphragm of the cross-flow membrane filtration of the 2nd step. 
[0043]According to the seventh mode of this invention, paints, a dispersing agent, and a 
water soluble organic solvent are provided by the manufacturing method of the ink 
composition included at least, and them the manufacturing method, The ink undiluted 
solution which contains paints, a dispersing agent, and a water soluble organic solvent at 
least is prepared, The liquid which gave this undiluted solution to the cross-flow membrane 
filtration of the 1st step, collected the liquid which did not penetrate a filter diaphragm, gave 
this liquid to the cross-flow membrane filtration of the 2nd step, and penetrated the filter 
diaphragm including collecting as an ink composition here, The average pore size of the 
filter diaphragm of the cross-flow membrane filtration of the 1st step is smaller than the 
average pore size of the filter diaphragm of the cross-flow membrane filtration of the 2nd 
step. 

f0044) a) Preparation of the ink undiluted solution which is in the manufacturing method of 
the ink composition b y preparation of an ink undiluted solution, cross-flow membrane 
filtration, paints, and dis persing^genUhis invention, and contains paints, a dispersing 
agent, and a water soluble organic solvent at least may be the same as that of preparation 
of the pigment dispersion undiluted solution described with the manufacturing method of 
said pigment dispersion liquid. Therefore, paints and a dispersing agent may be the same 
as preparation of the distributed undiluted solution of said paints described. The technique 
of cross-flow membrane filtration may also be the same with having stated with the 
manufacturing method of account pigment dispersion liquid. 

[0045]lf it is in this invention, the content of paints is about 0.1 to 1 0% of the weight of a 
range, and a range which is about 1 to 5 % of the weight preferably to the ink composition 
whole quantity. The content Of a dispersing agent is about 0.01 to 1.5% of the weight of a 
range, and a range which is about 0.1 to 1 % of the weight preferably to the pigment 
component whole quantity. 

[0046]b) Wha t contains the wettin g agent which consists of hi gh boiling point organic 
solve nts as Water-soluble organicitv intermediation used bv water soluble organic solvent 
this invention is mentioned preferably. As a desirable example of a high boiling point 
organic solvent, ethylene glycol, a diethylene glycol, Triethylene glycol, a polyethylene 
glycol, a polypropylene glycol, Propylene glycol, a butylene glycol, 1,2,6-hexanetriol, A 
thioglycol, hexylene glycol, glycerin, trimethylolethane. Polyhydric alcohol classes, such as 
trimethylolpropane; Ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
diethylene glycol monomethyl ether, Diethylene glycol monoethyl ether, diethylene-glycol 
monobutyl ether, TORIECHIEREN glycol monomethyl ether, triethylene glycol monoethyl 
ether, The alkyt ether of polyhydric alcohol, such as triethylene glycol monobutyl ether; 2- 
pyrrolidone, N-methyl-2-pyrrolidone, 1 ,3-dimethyl-2-imidazolidinone, triethanolamine, etc. 



are raised. 

[0047]Also in this, use of a not Jess than 180 " water soluble organic solvent has the 
preferred boiling point. In use of a not less than 180 ** water soluble organic solvent, the 
boiling point brings about the water retention and wettability of an ink composition. As a 
result, even if it keeps an ink composition for a long period of time, there is neither 
condensation of paints nor a rise of viscosity, and outstanding preservation stability can be 
realized. Even if it neglects it by an opened condition (state where the room temperature is 
describing air), the ink composition which maintains mobility and redispersibility for a long 
time is realizable. High discharging stability is acquired in an ink jet recording method, 
without blinding of a nozzle arising at the time of the reboot under printing or after printing 
discontinuation. 

[0048]The boiling point as an example of a not less than 180 " water soluble organic 
solvent, Ethylene glycol (boiling point: the inside of a below 197 **; parenthesis shows the 
boiling point), Propylene glycol (187 a diethylene glycol (245 "), Pentamethylene glycol 
(242 "), a trimethylene glycol (214 2-butene-1, 4-diol (235 M ), the 2-ethyl- 1 . 3- 
hexandiol (243 **), The 2-methyl- 2. 4-pentanediol (197 "), N-methyl-2-pyrrolidone (202 "). 
1,3-dimethyl-2-imidazolidinone (257-260 **), 2-pyrrolidone (245 **), Glycerin (290 "). 
tripropyllene glycol monomethyl ether (243 **). Dipropylene glycol monoethyl glycol (198 
*•), dipropylene glycol monomethyl ether (190 **), Dipropylene glycol (232 **), 
TORIECHIRENGURI col monomethyl ether (249 "), Tetraethylene glycol (327 # "), 
Methylene glycol (288 "). diethylene-glycol monobutyl ether (230 **), diethylene glycol 
monoethyl ether (202 **), Diethylene glycol monomethyl ether (194 ") is mentioned. That 
whose boiling point is not less than 200 " is preferred. Two or more sorts can use these 
water soluble organic solvents, being able to be independent or mixing. 
[0049]The content of a high boiling point organic solvent is about 0.01 to 10 % of the weight 
preferably to the ink composition whole quantity. 
About 0.1 to 5 % of the weight is more preferably preferred. 

[0050]The third class amine is mentioned as a water soluble organic solvent. Addition of the 
third class amine brings wettability to an ink composition. As an example of the third class 
amine, trimethylamine, triethylamine, triethanolamine, dimethylethanolamine, 
diethylethanolamine, TORI ISO propenol amine, butyldiethanolamine. etc. are mentioned. 
These may be used independent or mixing. The addition of the third class amine is about 
0.1 to 10 % of the weight to the ink composition whole quantity. 
About 0.5 to 5 % of the weight is preferred more preferably. 

[nnsi ]r. ) if it is in the manufacturing method of the ink com position by wat e r and other 
ingredient this inventions, in addition to the above-mentioned ingredient, the ingredient of 
water and others may be added further and an ink composition may be manufactured. 
[0052)As an example of other ingredients, hydroxylation alkali is mentioned, as the 



example, it is a potassium hydrate, sodium hydroxide, and lithium hydroxide, the addition is 
about 0.01 to 5 % of the weight to the ink composition whole quantity, and its about 0.05 to 
3 % of the weight is more preferably preferred. 

l0053]As other ingredients, it is mentioned by the surface-active agent and as the example, 
an anionic surface-active agent (for example, sodium dodecylbenzenesulfonate.) Lauryl 
acid sodium, the ammonium salt of polyoxy ethylene alkyl ether sulfate, etc., a nonionic 
surface-active agent (for example, polyoxyethylene alkyl ether.) Polyoxyethylene alkyl 
ester, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene alkyl phenyl ether, 
polyoxyethylene alkylamine, Ampholyte surface active agents, such as polyoxyethylene 
alkylamide. for example, N and N-dimethyl- N-alkyl N-carboxymethyl ammonium betaine. N 
and N-dialkylamino alkylene carboxylate, N, N, and N-trialkyl N-sulfo alkylene ammonium 
betaine, The N and IM-dialkyl N, N-bispolyoxyethylene ammonium sulfate ester betaine, 2- 
alkyl 1-carboxymethyl 1 -hydroxyethyl imidazolinium betaine, etc. are mentioned. These can 
be independent or can use two or more sorts together. 

[0054]The addition of a surface-active agent is about 0.01 to 10 % of the weight to the ink 
composition whole quantity, and is about 0.1 to 5 % of the weight preferably. 
[0055]According to the desirable mode of this invention, it is preferred to add further glycol 
ether and/or an acetylene glycol system surface-active agent, and to manufacture an ink 
composition. 

[0056]Although the glycol ether which can be used in this invention is used also as the 
above-mentioned water soluble organic solvent, As the example, ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
ethylene glycol monomethyl ether acetate, Diethylene glycol monomethyl ether, diethylene 
glycol monoethyl ether, Diethylene-glycol mono-n-propyl ether, ethylene glycol mono-.so- 
propyl ether, Diethylene-glycol mono-iso-propyl ether, ethylene glycol mono-n-butyl ether, 
Ethylene glycol mono-t-butyl ether, diethylene-glycol mono-n-butyl ether, Triethylene glycol 
mono-n-butyl ether, diethylene-glycol mono-t-butyl ether, 1-methyl-1-methoxybutanol, 
propylene glycol monomethyl ether, propylene glycol monoethyl ether, propylene glycol 
mono-t-butyl ether, propylene glycol mono-n-propyl ether, Propylene glycol mono-iso-propyl 
ether propylene glycol mono-n-butyl ether, Dipropylene glycol mono-n-butyl ether, 
dipropylene glycol monomethyl ether, Dipropylene glycol monoethyl ether, dipropylene 
glycol mono-n-propyl ether, dipropylene glycol mono-iso-propyl ether, etc. can mention, and 
it can use as thats. these kinds, or two sorts or more of mixtures. 
[0057]lf it is in this invention, it is preferred to add and manufacture an acetylene glycol 
system surface-active agent. Perviousness to the recording medium of an ink composition 
can be made high by addition of an acetylene glycol system surface-active agent, and little 
printing of a blot can be expected in various recording media. As a desirable example of an 
acetylene glycol system surface-active agent, the compound expressed with following 
formula (I) is mentioned. 
[0058] 



[Formula 2] 



r3— i 
i 




(I) 



[It is 0< fi =m+n<=50 among the above-mentioned formula, and R , R , R , and R are alkyl 
groups (preferably with a carbon number of six or less alkyl group) independently.] 
All [ 5-dimethyl- 1-hexyne-3 / 2, 4, 7 ( the 9-tetramethyl 5-crepe de Chine 4, 7-diol, 3, the 6- 
dimethyl- 4-octyne- 3, 6-diol, 3, and ] etc. is especially mentioned preferably in the 
compound expressed with above formula (I). It is also possible to use a commercial item as 
an acetylene glycol system surface-active agent expressed with above formula (I), As the 
example, SAFI Norians 104, 82, 465, and 485 or TG (more nearly available than Air 
Products and Chemicals.lnc. in all), ORUFIN STG, and ORUFIN E1010 (above trade name 
by Nissin Chemical) are mentioned. The addition of a surface-active agent is about 0.01 to 
10 % of the weight to the ink composition whole quantity, and its about 0.1 to 5 % of the 
weight is more preferably preferred. 

I0059]lf it is in this invention, it is preferred to add the derivative of sugar or sugar and to 
manufacture an ink composition. Addition of the derivative of sugar or sugar brings water 
retention to an ink composition. Remarkable water retention can be given by using 
especially combining the salt of hyaluronic acid, or its derivative. 
[0060]As an example of sugar, monosaccharide, disaccharide, oligosaccharide 
(trisaccharide and tetrasaccharide are included), and polysaccharide are raised, Glucose, 
mannose, fructose, a ribose, xylose, arabinose, galactose, aldonic acid, a glucitol, 
(sorbitol), malt sugar, cellobiose, lactose, sucrose, trehalose, a maltotriose, etc. are raised 
preferably. Here, polysaccharide means sugar in a broad sense, and suppose that it uses 
for the meaning containing the substance which exists in natures, such as alginic acid, 
alpha-cyclodextrin, and cellulose, widely. Reducing sugar [ of the sugars described above 
as a derivative of these sugar ] [(for example, sugar-alcohol (general formula HOCH 2 

(CHOH) CH OH (here))) the integer of n= 2-5 - expressing -] expressed, oxidation 

sugar, amino acid (for example, aldonic acid, uronic acid, etc.), thiosugar, etc. are raised. 
Especially sugar-alcohol is preferred and maltitol, sorbitol, etc. are mentioned as an 
example. As for the addition of the derivative of sugar or sugar, about 0.1 to 40 % of the 
weight is preferred to the ink composition whole quantity, and it is about 2.5 to 20 % of the 
weight more preferably. 



[0061]lf it is in this invention, it is preferred to add.glycerin and to manufacture an ink 

composition. Addition of glycerin prevents effectively desiccation of the ink composition in 
the front face of a nozzle of a recording head, and prevents blinding of a nozzle. The 
addition of glycerin is about 5 to 40 % of the weight to the ink composition whole quantity, 
and its about 10 to 20 % of the weight is preferably preferred. 

[0062]lf it is in this invention, a blinding inhibitor of a nozzle, an antiseptic, an antioxidant, a 
conductivity modifier, pH modifier, a viscosity modifier, a surface tension modifier, an 
oxygen absorbent, etc. can be added, and an ink composition can be manufactured. 
[0063]As an example of an antiseptic and an antifungal agent, sodium benzoate, 
pentachlorophenol sodium, 2-pyridine thiol 1-oxide sodium, sodium sorbate, Sodium- 
dehydroacetate. 1. and 2-JIBENJISO thiazoline 3-one (the pro cheating on the fare CRL of 
ICI, the pro cheating on the fare BDN, the pro cheating on the fare GXL, pro cheating-on- 
the-fare XL-2, pro cheating on the fare TN) etc. can raise. 
[0064] 

[Example]ln order to explain the contents of this invention to details more, the following 
example is shown, but the range of this invention is limited to these examples, and is not 
interpreted. The numerical value in front expresses weight %. as long as there is no 
reference 

[0065]Mixture dispersion of the ingredient shown in the manufacture A followingjabje Ajof 
t he manufacture A1 pigm ent-dispersion liquid of an ink com positjonwas carried out in the 
sand mill (made in the Yosukawa factory) for 2 hours with the glass bead (1 .5 times the 
amount of 1.7 mm in diameter, and a mixture (weight)), and the pigment dispersion 
undiluted solution was manufactured. Then, the moiety of this pigment dispersion undiluted 
solution was filtered by cross-flow membrane filtration (membrane filtration is an 
ultrafiltration and the filter diaphragm used the thing with the effective aperture of 0.5 
micrometer), and pigment dispersion liquid was obtained. The remaining moieties were 
taken as pigment dispersion liquid as it is. without performing cross-flow membrane 

filtration. 
[0066] 

TahiP Anne A 1 -/com parative example A1 The exam pl e A2-/co mparative exampleAZ 
example A3 / example A4 I of comparative exam ple A3J / comparative example 
A4C I Pigment Blue 15:3 15 C.I.Pigment Red 122 15 C.I.Pigment Yellow 128 18 carbon 
black . 20 Water soluble resin (dispersing agent) 7.0 9.0 1112 Ethylene glycol 1010 10 10 
pure-water (residue ) water soluble resin: Styrene acrylic acid copolymer (the molecular 
weight 18000. the acid value 120) 

[0067]The ingredient shown in the following table A2 was mixed, it agitated for 20 minutes 
at ordinary temperature, and the ink composition of Example A1 - exomple A4 and the 
comparative example A1 - A4 was manufactured. 

Table A2 pigment-dispersion liquid 20 % of the weight Glycerin 10 % of the weight 
methylene glycol monobutyl ether 8-% of the weight SAFI Norian 465 1-% of the weight 



pure water Residue pigment-dispersion liquid: Manufacture by the manufacture A of 
pigment dispersion liquid.[0068]Mixture dispersion of the ingredient shown in manufacture 
A2 following table A3 of an ink composition was carried out in the sand mill (made in the 
Yasukawa factory) for 2 hours with the glass bead (1.5 times the amount of 1.7 mm in 
diameter, and a mixture (weight)), and the ink undiluted solution was manufactured. Then, 
the moiety of this ink undiluted solution was filtered by cross-flow membrane filtration 
(membrane filtration is an ultrafiltration and the filter diaphragm used the thing with the 
fractionation effective aperture of 0.5 micrometer), and example A5 - the ink composition of 
A8 were obtained. The remaining moieties were filtered under pressure with the cartridge 
filter (the filter diaphragm made from polypropylene with the effective aperture of 0.5 
micrometer and application of pressure were 0.8 kg/cm ). and comparative example A5 - 
the ink composition of A8 were obtained. 
[0069] 

Example A5 of front A 3 / mm pa r a ti»P pyampia AS The example A6-/comparative example 
A& exam ple A7-/comparative example Aseven A 8-/com parative example A8 C.I.Pigment 
Blue 15:3 2.0 C.I.Pigment Red 122 3.0 C.I.Pigment Yellow 128 3.5 carbon black . 3.5 
Water soluble resin (dispersing agent) 0.7 1.1. 1.5 1.4 Glycerin 10 10 10 Ten Ethylene 
glycol 8 10 5 4 2-pyrrolidone 4 2 1 - Triethylene glycol 2 5 5 Ten Monobutyl ether Safi Nord 
465 1 1.1 0.7 0.5 pure water ( residue)[0070]The particle diameter of the paints in each ink 
composition of the examples A1 -A8 of particle diameter A of the paints in an ink 
composition and the comparative examples A1-A8 was as following table A4 showing. 
front A4 ink composition Color Mean parti cle diameter (nm). Example Aof maximum; 
droplet-size (nm) 1 Cyanogen 93 204. Example A2 Magenta 88 204 Example A3, yellow 85 
204 example A4 "black . 99 204 -example A5 Cyanogen 93 204. Example A6 Magenta 88 
204 Example A7. yellow 85 204 example A8 black . 99 204 comparative-example A1 
Cyanogen 98 408. Comparative example A2 Magenta 101 408 Comparative example A3, 
yellow 99 344 com parati ve-example A4 black . 99 408 comparative-example A5 Cyanogen 
93 344 comparative-example A6 Magenta 88 408 comparative-example A7 Yellow 85 289 
comparative-exam p le A8 Black 99 The 3441 examples A1 - A4 performed cross-flow 
membrane filtration after pigment dispersion undiluted solution manufacture. 

2) Example A5 - A8 performed cross-flow membrane filtration after ink composition 
manufacture. 

3) The comparative example A1 - A4 did not perform cross-flow membrane filtration after 
pigment dispersion undiluted solution manufacture. 

4) Comparative example A5 - A8 performed cartridge filter filtration after ink composition 
manufacture. 

f0071l Evaluation-test A evaluation A1: 200 I. of each ink composition of example A5p_f 
filterable evaluation -A8 and comparative example A5 - A8 was filtered (the flow in the case 
of filtration was set up with the initial value of 5 Urn). The flow loss from a filtration start 
initial to the last estimated the filterability at this time by the following standard. The result 



was as having indicated to following table A5. It turns out that they are paints with desired 

mean particle diameter, so that a flow loss is small. 

Valuation-basis evaluation A: The flow loss was less than 10%. 

Evaluation B: The flow loss was not less than 10% of less than 30%. 

Evaluation C: The flow loss was not less than 30% of less than 50%. 

Evaluation D: The flow loss was filtration in an excess of 50%. 

f00721 Evaluation A2: Printing stability evaluation ink-jet printer EM-900C (made by SEIKO 
EPSON incorporated company) was filled up with each ink composition of Examples A1-A8 
and the comparative examples A1-A8, and it printed to the recording medium only for an 
ink jet (the SEIKO EPSON incorporated company make, exclusive gloss film). 
Regurgitation ink quantity was set to 0.040microper 1/360dpi g, and resolution was set to 
360x360dpi. Continuous printing was performed for the above-mentioned printer at 40 ** 
and the humidity 30 over the long period of time, and the following standard estimated the 
existence of spilling of a dot omission and ink. The result was as having indicated to 
following table A5. 

It was at the valuation-basis evaluation A:96-hour progress time, and generating of spilling 
of a dot omission or ink was less than 10 times. 

It is at the evaluation B:72-hour progress time, and It generated less than 10 times, and it is 
spilling of a dot omission or ink at the 96-hour progress time, and it occurred 10 times or 
more. 

It is at the evaluation C:48-hour progress time, and it generated less than 10 times, and it is 
spilling of a dot omission or ink at the 72-hour progress time, and it occurred 10 times or 
more. 

It is at the evaluation D:24-hour progress time, and it generated less than 10 times, and it is 
spilling of a dot omission or ink at the 48-hour progress time, and it occurred 1 0 times or 
more. 

Evaluation E: Spilling of a dot omission or ink occurred 10 times or more within 24 hours. 
[0073] 
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[0074]Mixture dispersion of the ingredient shown in the manufacture 
the manufacture B pig ment dispersion liq ui d of an ink composition was carried out in the 
sand mill (made in the Yasukawa factory) for 2 hours with the glass bead (1.5 times the 
amount of 1.7 mm in diameter, and a mixture (weight)), and the pigment dispersion 
undiluted solution was manufactured. Then, the moiety of this pigment dispersion undiluted 
solution was filtered by the following cross-flow membrane filtration, and pigment dispersion 
liquid was obtained. It was considered as pigment dispersion liquid as it is, without filtering 
the remaining moieties by this cross-flow membrane filtration. 

[0075)200 I. of pigment dispersion undiluted solutions obtained by the cross-flow membrane 
filtration above of the 1st step of cross-flow membrane filtration (1) were filtered by the 
cross-flow membrane filtration (membrane filtration is an ultrafiltration and the filter 
diaphragm used the thing with the fractionation effective aperture of 0.5 micrometer) of the 
1st step, and the liquid which penetrated the film was collected. As for the cross-flow 
membrane filtration apparatus of the 1st step, a pump output and channel internal pressure 
were prepared so that circulating flowing quantity might become a part for 0.5-l./by 20-l./at 
the time of the early stages of operation in the amount of penetration side streams. 
(2) The liquid collected by the 2nd-step cross-flow ultrafiltration above (1) was filtered by 
the cross-flow membrane filtration (membrane filtration is an ultrafiltration and the filter 
diaphragm used the thing with the fractionation effective aperture of 0.01 micrometer) of the 
2nd step, and the liquid which did not penetrate a film was collected as pigment dispersion 
liquid. As for the cross-flow membrane filtration apparatus of the 2nd step, a pump output 
and channel internal pressure were prepared so that circulating flowing quantity might 
become a part for 0.01-l./by 20-l./at the time of the early stages of operation in the amount 
of penetration side streams. The obtained pigment dispersion liquid was about 180 I. 



regardless of the kind of paints. 
[0076] 

Table Bone B 1 -/comparative example B1 Example B-2 / com parative example B-2. 
example B3/c om parative example B3 example B4 / comparative examp le B4 pigment 
content C.I. Pigment Blue 15:3 15 C.I.Pigment Red 122 15 C.I.Pigment Bellow 128 18 
carbon black . 20 Water soluble resin (dispersing agent) 7.0 9.0 11 12 Ethylene glycol 10 
10 10 10 pure -water (residue ) water soluble resin: Styrene acrylic acid copolymer (the 
molecular weight 18000. the acid value 120) 

f0077]The ingredient shown by manufacture B1 fellowing table B-2 of an ink compcsition 
was mixed, it agitated for 20 minutes at ordinary temperature, and the ink composition of 
Example B1 - B4 and the comparative example B1 - B4 was manufactured. 
Front B-2 pigment dispersion liquid 20 % of the weight Glycerin 10 % of the weight 
Triethylene glycol monobutyl ether 8 % of the weight SAFI Norian 465 1 % of the weight 
pure-water (residue ) pigment-dispersion liquid: Manufacture by the manufacture B of 
pigment dispersion liquid. [0078]Mixed the ingredient shown in the manufacture B-2 
following table B3 of an ink composition, it was made to distribute in a sand mill (made in 
the Yasukawa factory) for 2 hours with a glass bead (1 .5 times the amount of 1 .7 mm in 
diameter, and a mixture (weight)), and the ink undiluted solution was manufactured. Then, 
the moiety was filtered by the following cross-flow membrane filtration among the ink 
undiluted solutions manufactured above, and it was considered as example B5 - the ink 
composition of B8. The remaining moieties were filtered with the cartridge filter (the filter 
diaphragm made from polypropylene with the effective aperture of 0.5 micrometer and 
application of pressure were 0.8kg[/cm ] 2 ). and it was considered as comparative example 
B5 - the ink composition of B8. 

[0079)200 I. of ink undiluted solutions obtained by the cross-flow membrane filtration above 
of the 1st step of cross-flow membrane filtration (1) were filtered by the cross-flow 
membrane filtration (membrane filtration is an ultrafiltration and the filter diaphragm used 
the thing with the fractionation effective aperture of 0.5 micro) of the 1st step, and the liquid 
which penetrated the filter diaphragm was collected. The cross-flow membrane filtration of 
the 1st step prepared a pump output and channel internal pressure so that circulating 
flowing quantity might become a part for 0.5-l./by 20-l./at the time of the early stages of 
operation in the amount of penetration side streams. 

(2) The liquid collected by the 2nd-step cross-flow-filtration processing above (1) was 
filtered by the cross-flow membrane filtration (membrane filtration is an ultrafiltration and the 
filter diaphragm used the thing with the fractionation effective aperture of 0.01 micrometer) 
of the 2nd [ further ] step, and the liquid which did not penetrate a filter diaphragm was 
collected as an ink composition. The cross-flow membrane filtration of the 2nd step 
prepared a pump output and channel internal pressure so that circulating flowing quantity 
might become a part for 0.01-l./by 20-l./at the time of the early stages of operation in the 
amount of penetration side streams. The obtained ink composition was about 180 I. 



» 



regardless of the kind of paints. 
[0080] 

Table B3 cyanogen Magenta Yellow Black pigment content C.I.Pigment Blue 15:3 2.0 
C.I.Pigment Red 122 3.0 C.I.Pigment Bellow 128 3.5. carbon black 3.5 water soluble resin 
(dispersing agent). 0.7 1.1 1.5 1.4 glycerin . 10 10 10 10 ethylene glycol .810542- 
pyrrolidone 4 2 1 - Triethylene glycol 2 5 5 Ten Monobutyl ether Safi Nord 465 1 1.1 0.7 0.5 
pure-water (residue ) water soluble resin: Styrene acrylic acid copolymer (the molecular 
weight 18000. the acid 120) 

[0081 JThe particle diameter of the paints in the ink composition manufactured by the 
manufacture B1 and B-2 of the particle diameter B ink composition of paints in an ink 
com position was as following table B4 showing. The unit of particle diameter is nm among 
front B4. 
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1) Example B1 - B4 performed cross-flow membrane filtration after pigment dispersion 
undiluted solution manufacture. 

2) Example B5 - B8 performed cross-flow membrane filtration after ink composition 
manufacture. 

3) The comparative example B1 - B4 did not perform cross-flow membrane filtration after 
pigment dispersion undiluted solution manufacture. 

4) Comparative example B5 - B8 performed cartridge filter filtration after ink composition 
manufacture. 

f00821 Evaluation test B ink-jet printer EM-900C (made by SEIKO EPSON incorporated 
company) was filled up with the ink composition of Examples B1-B8 manufactured above 
and the comparative examples B1-B8, and it printed to the recording medium only for an 



ink jet (the SEIKO EPSON incorporated company make, exclusive gloss film). 
Regurgitation ink quantity was set to 0.040microper 1/360dpi g, and resolution was set to 
360x360dpi. 

r00831 Evaluation B1 : Continuous printing was performed for the printer of the printing 
stability evaluation above at 40 ** and 30% of humidity over the long period of time, and the 
following standard estimated the existence of spilling of a dot omission and ink. The result 
was as having indicated in following table B5. 

It was at the valuation-basis evaluation A:96-hour progress time, and generating of spilling 
of a dot omission or ink was less than 10 times. 

It is at the evaluation B:72-hour progress time, and it generated less than 10 times, and it is 
spilling of a dot omission or ink at the 96-hour progress time, and it occurred 10 times or 
more. 

It is at the evaluation C:48-hour progress time, and it generated less than 10 times, and it is 
spilling of a dot omission or ink at the 72-hour progress time, and it occurred 10 times or 
more. 

It is at the evaluation D:24-hour progress time, and it generated less than 10 times, and it is 
spilling of a dot omission or ink at the 48-hour progress time, and it occurred 10 times or 
more. 

r00841 Evaluation B-2 : The ink com position of the exa mples B1 -B8 of color re p roduction 
nature evaluation and the comparative examples B1-B8 was used as the ink sets 1-4 as 
shown in following table B5. filling up the above-mentioned ink-jet printer with these ink sets 
1-4 the recording medium only for an ink jet each color of cyanogen, magenta, yellow, 
and BURRAKU - every 1 40%duty ] - outputted equivalent weight, the dark gray color 
picture was made to form by a solid pattern, and the chroma saturation was measured and 
evaluated. The coordinates of the L*aV color system of the color difference notation which 
measures measurement of chroma saturation with Macbeth CE-7000 spectrophotometer 
(made by Macbeth), and is specified in CIE were searched for. It asked for chroma 
saturation C* by following formula (II) from the above-mentioned data, and this was made 

« • * 

into the fixed-quantity value of evaluation. The measured value of L , a , b , and chroma 
saturation C* was shown in following front B5, and was a passage. 
C*=(a*) ( 2 +(b*) 2 ) 1/2 (") 

It is shown that chroma saturation C* shows a high value that such a clear picture is 
acquired. In dark space like the shadow of a picture, especially the chroma saturation of the 
color in a mixed-colors portion shows that color reproduction nature is high. In the same 
duty value (the amount of placing), it is shown that a brighter color can be outputted, so that 
brightness I* shows a high value. This shows that the flexibility of color reproduction nature 

is large. 
(0085] 



Front B5 ink set Ink comp osition Thp evaluation A 1. The example A 1 of evaluation 
A2L ! b ! a : C : .A Example Aof one2A 29.8 -25.3. -15.5 29.7 Example A4 of example A3 A. 
Example Aof example A5 Aof A 2 6 A 26.2 -19.7. -14.5 24.7 The example A8 of example 
A7 A. A comparative example A1 C 3 comparative-example A2 D 30.1 -24.5 -15.2 28.8 
comparative-example A3 D com parative example A4 C comparative example A5 C 4 
comparative-example A6 C 27.0 -18.2 -14.1 23.0 Comparative example A7 B comparative 
example A8 B 

[Translation done.] 
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[Brief Description of the Drawings] 

[ Drawing 1] Drawing 1 is the general drawing of a cross-flow membrane filtration apparatus. 
[Drawing 2 ]Drawing 2_is an enlarged drawing of the membrane filtration part of a cross-flow 
membrane filtration apparatus. 

[Drawing 31 Drawing 3 is a schematic diagram of the device which can realize the method of 
this invention which consists of a cross-flow membrane filtration apparatus of the 1st step, 
and a cross-flow membrane filtration apparatus of the 2nd step. 

[Drawing 41Drawing 4 is an enlarged drawing of the membrane filtration part of the cross- 
flow membrane filtration apparatus of the 1st step. 

[Drawing 5] Drawing _5_is ™ enlarged drawing of the membrane filtration part of the cross- 
flow membrane filtration apparatus of the 2nd step. 
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[ Drawing 3] 
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